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kWDFE�Ds�µC�|c�(TWhu�µm�{]CDFi�DzTWDsi�RXhuEmqvmWD9��v��^�r_DsT�RUEhjE�knDFT�DFm
knhuE(�_�j|���RXTW�_D®TnRUE(�_Dd^U� ¼ Ø
��^_T[huE{s�uv�hjE�¶VwhuED9knhj{ADF�jDF{skWTW^_EÀ{s^_TWT�DF{skWhu^_E(m���CDFEHknCDzDs�uDF{9knT�^_Em®RUmYR���C^_�jD«RUTWD
�^Ui"hjE#RUE�kn�l|�RU�(h�RU�#R¤knhu{X@

\,E�m�CD�RUT�DF�c¡¢mW�uRU�¶{F^_Ecº#�_vTWRXknhj^_EmFKwknC(D[DF�jDF{9knTW^UE�TWDsmW �^_EmWD�kWTnRUE(mWhjkWhu^_E(m$��T�^_i5C�|w¡
�T�^c�c|cERUi"hj{'kW^�TWDsmW^_E#RXEwk�RXE�«��RUm
kn�j|�kW^YRU�huRU�#RXkWhu{'RUm$R���vE{9knhj^_Ez^U���hjm�k]RXE{FD���T�^_i
kWCD�i�^c�(D�TnR¤knhu^UE#RU�$mWvT
�³RU{FD"��CDFT�D~Ü(Ýb�äó(@aZ�DF{FRUvmWD�kWCD���^_T�i�RX�7D9§c #RUEm�hu^_E¬^X�
kWCD«VthjEDskWhu{ADL§tknDFE(�DF�=Ds�uDs{sknT�^_EÀC�|c�(TWhu�HDFõwv#R¤knhu^UEm�humYRUT�^_vE�HRUEfRU�huRU�#RXkWhu{®¦#vhu�
T�DFmW �^_Em�D��uhjVUD�knCD�D9§c #RUE(mWhu^UE�huE��2hjE�RUE(�~B�CDFEHË�`UóJÎÏKtknChjm�kWTWD�R¤kni�DFE�k�hjm'hjEwrXRU�jhu�«huE
kWCD�T�DFm�^_E#RUE{sD���R�|UDFT�ED�RUT$knC(D�i�^c�(D�TWRXknhj^_E#RU�m�vT��³RX{FDU@�o C(DFE�kWT�|thuE�Ykn^&mWhjiAv��R¤knD
kWCD"hj^_Ec¡ÏknDFi� �DFTnR¤knvT�D9¡,�UTnRU�hjDFE�kYhuE(m�k]RX�hu�jhjk,|hjE=R�mWCDFRUTWDs�=mW�uRU�©vm�huE��knCD�C�|t�TWhj�
RU�j�_^_T�hjknC(i·K9��D�^_�m�DFT�rUDF�ADsEC#RUE({FDF�&b[�l�Úre²DsEhu{7E(^_hum�D'RXE�Y�_TW^���huE(�qi�^t�DFm'±�kWC#RXk2mWRXk�¡
vTWRXknDs��I9Kc�v(kPE(^zD�RUm�hu�j|�hj�DFE�knhlº�RU��jD[\,¨q°!mWhu�UE#RU�Ï@S\,E~Rdkn^_T�vm�kWCD�i�^c�D�m�kWTWv{9knvT�D
RU�j^_E��knCDAº#Ds�u�µ�jhuED®hum[ºEhjkWDAhuEDL§tknDFE�kFK2RUE�µhjk[hum�RXTW�_vDs�knC#R¤k�knCDdmW��RX�µ�TnRUE({]C
hjm[E^Uk�RUm[hji" �^_T�knRUE�k�RXm[knCD&kn^_T�^_hu�#RX�S�TWRUE{]CµhjE�TWhlrthuE��kWTnRUE(mW �^_T�k[�NDs{�RUvm�DAknCD
TWRU�h�RX�'m�{�RU�jDFm«^U��knCD¶m���RU�´�TWRUE{]C*RUT�D¶E#RUTWT�^��Y@=\¢k«TWDsi�RUhjEmdkW^µ�ND¶hjEwrUDFm
knhu�_RXknDs�
��CD9knCDsT'kWCD�C�|t�T�hu��RX�u�_^_T�hjkWCiíhjm� (TnRU{9knhu{FRU�#huE«kn^UTW^_hj�#RU�#{F^UE(º#�_vTWRXknhj^_EmsKcRXE�"kWChum
D9ª3^_T
k�humPhjE� (TW^_�_T�DFm�mF@

Ù Ú~Ê�ý Èµü"Â&Ä�ÊFÆ�Ã Å7û�Û�ÈµüsÄEÛ¢Ü ÊsÄE¾ Ý¶Ê�Ãû[Ä�Ê�Éÿû�üFû�ÉPÄ7Å7Æ�Ã�Û
\,EkWChum�m�DF{9knhu^UEÀ�'Dz T�DFmWDsE�k&�jhuEDFRUT�RXE�ÀE^_E�jhuEDFRUT�m�huiAv(��RXkWhu^_E·TWDFm�v�jkWm���^_T�R�T�DF c¡
T�DFmWDsE�k]RXkWhjr_D�kW^_V¤RUi"RUVÀ ��RUm�i�RcK�knCD~g�\�\W\Ï¡,gëB'|t{F�u^UED~Z�RUm�D�B�RUmWDHËÌG_GFÎé@µo©D�ºTWm�k
m�vi"i"RUT�hu�FD�kWCD®�_DF^_i�DskWT�|�RUE(�·{s^_i" (v(k]RXkWhu^_ERU�0i�DsknC(^c�·RUm���^_�u�j^J��ms@�b�EaDFõwvhj�uhj�c¡
T�huviä��hjkWCµ{F^_E{sDFE�knT�hu{z¦#vc§µmWvT
�³RU{FDsm®hjm�RUm�mWvi�DF�0@d¨PCD«i�RU�UEDskWhu{&ºDF�u�Àm
knTWDsE�UkWC
hjm#I¶±�Þ.5>ßUIà� I o ±
G��;±!Þ_Ù�á o I({F^_m+ß_I9@�¨PCDº#Ds�u�c¡¢�uhuE(D9¡¢��^U�u�u^���hjE�À{F^t^_TW�hjE#RXkWDFmÀË�ê¤Î
±x}�5Xâ�5Xã�I"RUT�D�D9º#EDF� ��|z}��äÞJ�4Þ o KHâg� ±�Þ o ÙU o Is±� Uß��SåtI�RUE�]ãQ�¿ o á o ßc@¯qDFTWD&±!Þ(5XßW5>åtI�RUT�D�knCD�vm�v#RU�kW^_TW^_hj�#RU�c{F^t^_TW�hjE#RXkWDFmFKZá o hjm�knCD�i"RJ£�^_T�TWRU�huv(m$RXk7knCDi"RU�_ED9knhj{�RJ§(hjmFKWÞ o hum$knC(D�i"hjE^_T$TnRX�huvm'RXk'knCD�{FDFE�kWDFT�^U� kWCD[m�huiAv(��RXkWhu^_E«�^_i"RUhjE0K o �æ (±�Þ o I�kWCD«mnRX��D9k,|µ�³RU{skW^_TF@z¨PC(D"m�hu�FD«^U��knC(D�m�huiAv(��RXkWhu^_E��^�§HRU�j^_E��knC(D«ºDF�u�
�jhuED�hjm[`.r% o á o @PQSDsTWhu^t�hj{®��^_vE(�#RUT�|~{s^_E�hlknhj^_EmqRUTWD®vm�DF�ahjE�}µRUE�±â�K��Chj�uD�knCDkW^_TW^_hj�#RU����^_vE�#RXT�|�{s^_E�hlknhj^_EµË�ê¤Î0hjm�vm�DF�~huE¬ãc@7b¹ TWDs�hu{9kn^_T�¡,{s^_TWT�DF{skW^_T�m�{]CDFi�D�hum
vm�DF��kW^zRU�(rXRUE{sD� #RUT
knhj{F�uDq{F^t^_T��huE#R¤knDFm�RUE���'DFhj�_C�knmF@7¨PC(D�º#DF�j��DFõwv#RXkWhu^_E(mPO7õ�@(ï(K
O7õ�@SG�ó�RUE�O$õ�@�GJ`"RXTWD®mW^_�lr_DF�µm� NDs{skWTnRU�j�j|HËèçXÎé@q¨PC(Dz� ^_TWDsEwkW�d^_ �DFTWRXkn^UT�3ih3±ÏÒJÛnIPhum
hji" �jDFi�DFE�knDs�~RUmP��^_�u�j^���mF@7¿#TW^Ui¸O7õ�@�ê3ih3±ÏÒ¤ÛWIe�g3ih3±ÏÒ o à�±ç�0ÝÏIWIK��3ih3±CsÑ�L� � Ò o à� �¤Û I%�¤3ih3±��I6� ±�G�ÍwI

ê



¨PCD-s<��knDsTWi¸hjmPE^_E�jhuEDFRUT�RUE�¶��hu�j�0��D�EDF�_�jDF{9knDF�3@�¨PC(D®º#T�m�k�knDsTWi¸hjmP�_hjrUDFE���|_K3ih3±ÏÒ o àF±è�0ÝéI�I���� ¶ j¤Û � ÝÏÒ o à65 ±�GJå_I
��Chj{]C¶hum�hji" (�uDFi�DFE�kWDF��RXm�RUE¶RU��(hjknhj^_E#RU�#kWDFTWi:huE�kWCD�DF�jDF{9knTW^UE���Dshu�_C�k�DsõtvRXknhj^_E0@
¨PCDzkWChuT��knDFT�iæ^_EµknC(D«ð�¯[Mµ^X��O7õ�@7G�Í¶hum�hji" (�uDFi�DFE�kWDF�µvm�huE�~R�e·^_E�kWD9¡
B�RXTW�u^
i�DskWC^c�fË�`cGUK�`U`¤ÎÏK k�é à!ê�� k �ìëíR�±
GH�zj¤Û�Ñ�â�I%î	ïÑðnGH� k ��ìëíR£ñ j¤Û�ÑJâìò£ó � � 5 ±�G�ç�I
��CDFT�D�îöi"DFRUEm�DFõwv#RU�� T�^_�#RU�hj�uhlk,|�^U�Å��^_T-�ÓË�`cG9ÎÏ@PÑ�âô��á¶â���^UT�kWCD®{F^_T�TWDF{9kn^_T
m
knDF &RUE�®Ñ�âe�»`wá¶â���^_T0knCD7 (TWDF�(hu{skW^_T m�kWDF 0K�á¶âNhum0kWCD�knhji"D�m
knDs &^U�tknC(D7mWhuidv��RXkWhu^_E3@

\,E²kWCDH��^U�u�u^���hjE�¬mWhjiAv��R¤knhu^UEm���DfvmWDHknCD©g�\W\�\Ï¡�g �#RUmWDL¡,{FRUmWD= RUTnRUi�DskWDFT�mF�á o Ù�õEöÌ� `�� `cK8á o ÙUõ � � çÏ� ïcK-{ o'� � { o à9K�Þ o Ù�á o � óW�jG�ìcK- o � G§��ÍKà÷ø �±!Þ o ÙU o IF± �  UÙ � Þ_I�� óW� êUìc@÷e·^Um�k~^U�YknC(DµmWhuidv��RXkWhu^_E TWDsmWv�lknm~RUT�Dµ^_�(k]RXhuEDs����hjknC
¼ Øb�½G�ó ~Zp @©¨PChjmzmWi"RU�u� ¼ Ø�humAE^Xk«hui� N^_T
k]RUE�kd C�|cm�hu{FRU�u�l|¬RUE�¬kWCD¶mWhjiAv��R¤knhu^UEm
RUT�D~DFmWm�DFE�knhuRU�u�l|=Ds�uDF{9knT�^_m�knRXknhj{U@ ¯�^���D9r_DsTFK�knC(D�m�i�RX�u���vck"E(^_E�FDsTW^ ¼ Ø[RX�u�u^���m«RUE
hjE{FT�D�RUm�DF� kWhui�D¶m�kWDF 0K� �^_m�mWhu�(�j|¬��DF{FRUvmWD�knCD�Chj�_C*��T�DFõwvDsE{s|��Kù÷i"^t�DfË�`X}XÎ�hum
R�r_^Uhu�Ds�0@ú\,E�RU�u�®knCD¬m�huiAv�uRXknhj^_Em���hjknC!VwhuE(Dsknhj{=DF�jDF{9knTW^UEmµknCD¬i"RUmWmµTWRXknhj^�hum
×�ØÚÙX×¶Û¬� G�ìU}�êcK'kWCD�mW �jhjk�¡Ï��Dshu�_C�k� #RUTWRUi�DsknDsT«humJs<�9� óÏ� åt@�¿�hu�(@PGamWC(^J��m�knCD
�_T�^��PknC©TWRXknD"RUE�f��TWDFõwvDsE{s|f^U��kWCD�ÜÖú»Õ_Ø��¸óÏ��}·i�^t�D�RUmAR¶��vE{9knhu^UE©^U�Há o Ù�õ ���^_T/j�à � �¹ó(@�b[�um�^"m�C^���EµRUT�DYkWCD®TWDFm�v�jkWmq��T�^_iÓkWCDA°®M`A{F^t�DY��hjkWC·VwhuE(Dsknhj{YDF�uDs{9¡
kWTW^_Ems@�x$DFT
|¶�_^t^c�~RU�UTWDFDsi"DsE�k�humPmWDsDFE��ND9k,��DsDFE°&M`dT�DFm�v�jkWm�RXE�¶knC^_m�D���TW^_i;knCD
m� �uhlk�¡¢�'DFhj�_C�k� #RUT�kWhu{s�uDq{F^t�DU@$¿#^_T$knCD[�#RUmWD[{�RUm�Dbá o Ù�õ�ß � �»çÏ��ï(KwknCD��jhuEDFRUT$�_TW^��PkWC
TWRXknD���hlknC¶VwhuED9knhj{�DF�uDs{skWTW^_EmPhjmiû�õÅö_ÙXÞJß � �ôóÏ� `tG_@7¨PCDYTWDsmWv�lk�^_�(k]RXhuEDs����TW^_i:mWhuiz¡
v�uRXknhj^_Emq��hjknCÀRX�h�RU�RXknhj{dDF�jDF{9knTW^UEmYhum�û�õEö�Ù¤Þ¤ß � �öóÏ�lGJ`c@®\,EµknCDzVwhuE(Dsknhj{zDF�jDF{skWTW^_E
m�huiAv�uRXknhj^_EY��DP{FRUEAknT�D�RXk�kWCDP #RUm�mWhjE��DF�jDF{skWTW^_E(m7RUm7RU�(h�RU�#R¤knhu{'RUE�A��^U�u�u^��´^_E(�j|YknCD
kWTnRU  �DF��DF�uDs{skWTW^_Ems@�¨PCD��UTW^��PknC�TWRXknD�knCwvm�^_�(k]RXhuEDs��hum$r_DsT�|"{F�j^_mWD�kn^®knCD�VthjEDskWhu{
Ds�uDF{9knT�^_E"T�DFm�v�jkFK�CDFE{sD�kWCD�huE{sTWD�RXmWD�^U�3kWCD��_TW^��PkWC"TWRXknDP��TW^UiíknCDqRU�(h�RU�#R¤knhu{�DF�uDs{9¡
kWTW^_E�T�DFm�v�jkPhjm�i"RUhuE�l|z�vD�kW^dknC(D�E^_E#RU�(h�RU�#R¤knhu{qDsªNDF{9kP^U�2knC(D[knTWRU  �DF�¶DF�jDF{9knTW^UEmF@
¿�hj�@X`[mWC^���m�kWCDPi"^t�D'�_TW^��PknCzTWRXknD�RUm7R���vE({sknhj^_Ez^U�NÜ§úXÕ_Ø��^UTSknC(DP�#RUmWD�{�RUm�D���hjknCj�à � õÅö_ÙXÞJß � �ëóÏ�jG�}_ç(@�ðqDsmWv�lknm®��TW^_i/��^UknC©VthjEDskWhu{�DF�jDF{skWTW^_E(mARUE�=RU�h�RX�#RXknhj{«DF�uDs{9¡
kWTW^_Em�RUTWDAm�C^���E0@Y¨PCDzTWDsmWv�lknm�RXTWDA^_�ck]RUhjEDF���T�^_iä�uhuE(D�RUTqmWhjiAv��R¤knhu^UEm�hjEa��Chj{]C
^_E(�j|¶Rzm�huE�_�jD®Ü§úqi�^t�D�humPT�Dsk]RXhuEDs�0@

¿�hj�@�}µmWC(^J��m«knC(D�D9r_^_�jv(knhj^_E¬^U�qknCD~hj^_E¬CD�R¤k"�(hjªNvmWhlrchlk,|ýü Ød±³hj^_E¬CDFRXk«¦#vc§þ É � ) ÷� ,L)NM ó� ×�Ø�Þ � Ñ�ÒJØCÿ'E(^_TWi"RU�uhj�FDs�®��|«GJÙUõ7ß � I0��hjkWC�áYÙUõ7ß � �»çÏ��ï(KJ��^_T2knCT�DFD�{�RUm�DFmF�
±³R�I���hjkWC«VthjEDskWhu{�Ds�uDs{sknT�^_EmsK ¼ ØD�!G�ó�~Zp'RUE�JjJà � õEö�ÙXÞ¤ß � �²óÏ��Íwå���±���IS��hjkWC«RU�huRU�#RXkWhu{
Ds�uDF{9knT�^_Em��0RUE�´±�{�Iq��hlknCVwhuE(Dsknhj{&Ds�uDs{sknT�^_EmsK ¼ Ø¡�íóÏ��ó_ó�`·±³{F^UTWTWDsmW �^_E�hjE��kW^�kn^UknRU�
 �uRUmWi"R ¼ � óÏ��ó_ó_ì�I®RUE�¤jJà � õEöwÙ¤Þ¤ß � � óÏ�lG�}_ç(@À¨PCD¶T�DFm�v�jkz��^_T ¼ Øb�ÖóÏ��ó_ó�`·��hu�j�

ì



��Dd�hjmW{svmWm�DF�À��RXkWDFTs@�¨PCDd{�RUm�D~±éR�IPTWDsmWv�lk�hjm[^_�(knRUhuE(DF�·��hlknCµR�mWhjiAv��R¤knhu^UE·��^�§a^X�
� � � ��� ��GJ`UìUÕ_Ø�TWDFm�^_�jrUDF����|¶GJ`UìH[�GJ`Xì��_TWhj�m7huEAkWCD�}��Oâd ��RUE(DU@�¨PC(DqEwvid�NDsT�^X�
�_T�hu�z �^_huE�kWm7huEAknC(DHã®�hjTWDs{sknhj^_Ezhum$}_`c@�b�kW^Uk]RU�(^U��G�çdêUê_êY`cG�ç� #RUT
knhj{F�uDsm� �DFT$mW �DF{shuDFm
hjm��j^�RU�Ds�0KtRUE��RYkWhui�Dqm
knDs �^U��á�â^��� � � Ídhjm�v(mWDF�3@7b[m�{FRUE���DqmWDFDsE���TW^Uiä±éR�I7RUE(�
±���I9K3��hlknCµVwhuE(Dsknhj{ADF�jDF{9knTW^UEm�knCDdhu^_EµCDFRXk��hlª3v(mWhjrthlk,|ahjm�RU��^_v(k�ü Ø�Ù(Õ_Ø�ÞJß � �÷óÏ��ó(G_K
m�hu�_Ehlº#{�RXEwkW�j|«hjE{FT�D�RUm�DF����TW^Ui5kWC#RXk'��hjknC�RU�huRU�#RXkWhu{qDF�uDs{skWTW^_EmsKÏü Ø�Ù(Õ_Ø�ÞJß � �²óÏ��ó_ó_ç_åc@
¨PChjm2hum TW^Uv�_C�l|�{F^UEmWhjm�knDsE�kS��hlknCYknCD$huE({FTWDFRUmWD$hjE®�jhuEDFRUT0�_T�^��PknCdTWRXknDsm'±ÏMcDsD'¿Shu�@J`UI9@
b�m7R[TWDsmWv�lk�^U�(knCD�E(^_E#RU�huRU�#RXkWhu{�DsªNDF{9k7^U�kWCD�DF�jDF{9knTW^UEmFK�Rqº#EhjkWD� #RXT�knhj{F�jD'EwviA��DFT
¦#vt§¬humz^U�mWDsT�r_Ds� hjE=knCD~m�huiAv�uRXknhj^_EH{F^_T�TWDFm� N^UE�huE(�ÀkW^À{�RUm�DH±éR�ILK$��C(hu{]C´hum«RU�jmW^
m�C^���E�huE�¿Shu�@$}�±�E^_T�i�RU�jhu�sDF�´��|²GJÙUõ7ß � IL@»¨PC(D·knv(TW�v�jDFE�k� RUT�kWhu{F�jD�kWTnRUE(mW �^_T�k
hjm�huE�knT�huEm�hu{FRU�u�l|+RXiA�hu �^_�uRUT±�{F^_E(mWhum
knDsEwk~��hlknC�knC(DfRXmWmWv(i" (kWhu^_E RXE�»v(mWDÀ^U�YknCD
õwv#RUm�huEDsv(knTWRU�uhlk,|�T�DF��R¤knhu^UE�I9Kw��hjkWCaRz�hlª3vm�hjrthjk,|�^U��RU�N^Uv(k	�AØ�ÙUÕ_ØuÞ¤ß � ³¹óÏ� ócG�ç(@

¨PCD�E(^_E�uhjED�RXT&T�DFmWv(�jkd��hlknC=VwhjEDskWhu{�Ds�uDs{sknT�^_Em&huE={FRUmWDÀ±³R�I®^X��¿�hu�(@S}·humd{s^_Ec¡
rUDFTW�UDF���hjkWCTWDsmW �DF{9k�kn^�kWCDdm�hu�sDA^U��kWCDAmWhjiAv�uRXknhj^_E~�N^�§RUE� #RXT�knhj{F�jD&EwviA��DFT�mF@
¿�hj�@3Í�mWC(^J��mYknC(D"T�DFmWv(�jknmY^U�'knChjm�{F^_E�rUDFTW�UDFE{sD�knDsm�k�@�¨PCD�{�RUm�DFm®mWC^���E©RUTWDX��±�hÚI
��^�§m�hu�FD � � [ �
� ��çUÍ§Õ_ØK[fçUÍ�Õ_Ø¢K3Í�G�ïUÍ�}_óXÍ� #RUT
knhu{s�uDsm� �DFT�m� NDs{FhjDFm���±�huh�I � � [ ��� �
GJ`Xì�Õ_ØÖ[«GJ`Uì�Õ_ØÏKwì&}Uì_ìYç_ó_ì� #RUT
knhj{F�uDsm� �DFT7mW �DF{shuDsm��tRUE�·±³hjhuh�I � � [ �
� � GJ`Uì�Õ_Ø§[�GJ`Xì�Õ_Ø,K
G�ç®ê_êUê®`tG�ç� #RXT�knhj{F�jDFm� NDsT�mW �DF{shuDFm�{F^_T�TWDFm� N^UE�huE(��kn^[{�RUm�DY±éR�I2huEd¿�hu�@J}c@7°�TWhu�&mWhj�FDFm
RUT�D«áO}��íá¬â���Õ_Ø,K á�ã�� ��� ÙU}�`t@�¨Phji"DYm�kWDF ±��� � á¶âØ�¥ÍKNj�à � Ù.��� � �;G�ó�~ t @�ñ�ED
{FRUE+m�DFDakWC#RXk"{F^_E�r_DsTW�_DsE{FD��hlknC TWDFm� NDs{sk�kW^©��^�§*mWhu�sDRUE(�+ #RUT
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